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THE ADVANCEMENT OF MEDICINE BY 
RESEARCH* 

Me. President and Fellows of the 

Massachusetts Medical Society: 

The recent attempt by the Society for the 
Prevention of Cruelty to Animals to secure 
legislation for the restriction of biological 
research in Massachusetts, and the prob- 
ability that the attempt will be repeated 
during the next session of the Legislature, 
may serve as my excuse for asking you to 
consider the history and significance of the 
movement, the inevitable result of its suc- 
cess, as well as the moral principles which 
here find their application. 

That the Legislature of Massachusetts 
should be requested to restrict the right of 
physicians to study their profession, and of 
the higher educational institutions of the 
State to teach the sciences on which the 
practice of medicine rests, is a phenomenon 
which surprises no one who has watched 
the progress of the so-called ' anti- vivisec- 
tion ' agitation during the last quarter of a 
century. At various times within this per- 
iod have the efforts of misguided benevo- 
lence been directed to checking the progress 
of medical science by interfering with one 
of the most important methods by which 
advances can be made. Fortunately for 
humanity, these efforts have, in nearly all 

*The annual discourse, delivered June 10, 1896, 

by the President before the Massachusetts Medical 
Society. 
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cases, been rendered futile by the sound 
common sense of the community. In Eng- 
land alone, of all civilized countries, has a 
certain amount of success crowned the ef- 
forts of fanatical agitators and, by the en- 
actment of a restrictive law, a serious blow 
has been inflicted upon English physiology. 

In the presence of such an agitation it is, 
of course, to the members of the medical 
profession that the community, distressed 
by the constant repetition of tales of im- 
aginary atrocities, will naturally turn for 
the assurance that teachers of the medical 
sciences are not brutes and criminals, and 
that medical students are not young ruffians 
who delight in blood and suffering. It is, 
therefore, important that physicians should 
be at all times ready to explain to the laity 
how, as Dr. J. G-. Curtis has happily ex- 
pressed it, ' in the slowly woven fabric of 
achievement pure science and applied sci- 
ence, biology and medicine, have always 
been warp and woof.' 

It requires no professional training to 
comprehend that a knowledge of the bodily 
functions in their normal state is essential 
for the understanding and treatment of 
those derangements of function which con- 
stitute disease, and that physiology, which 
deals with these normal functions, must, 
therefore, form the basis upon which med- 
ical science and medical practice alike must 
rest. Now nearly all the phenomena of 
life which form the subject matter of physi- 
ology are either physical or chemical in 
their character. In fact physiology must 
be regarded as the physics and chemistry 
of living bodies. Therefore, just as the 
physicist and the chemist build upon the 
basis of experiment the solid superstructure 
of their sciences, so the physiologist can 
hope to advance firmly and successfully to 
the discovery of the laws of life only on the 
condition that the same experimental 
method supplies the stepping stones for his 
progress. 



Self-evident as this proposition seems to 
the student of nature's laws, certain per- 
sons are ready to deny the legitimacy of 
the experimental method of research when 
applied to living bodies, while they admit 
it to be absolutely indispensable in the case 
of non-living matter. The cause of this at- 
titude of mind is not difficult to discover. 
In fact, it has its origin in the noblest feel- 
ings of human nature, in the sentiment that 
bids us be merciful as we would obtain 
mercy. Those who hold these views, pro- 
foundly impressed by what they conceive 
to be the painful nature of experiments per- 
formed on living animals, and by the alleged 
indifference to animal suffering shown by 
the experimenters, have not hesitated to 
bring charges of cruelty against those who 
are engaged in seeking to penetrate the 
mystery which still surrounds the actions 
and reactions of living organisms, and thus 
to lay, broad and deep, the foundations on 
which the medical science of the future is 
to be built up. 

I have used the words ' misguided ben- 
evolence ' in speaking of this agitation, and 
there is no doubt that many, though un- 
fortunately not all, Of the persons engaged 
in this crusade are benevolent in their dis- 
position and conscientious in their attitude, 
but it should be remembered that, as Mr. 
Roosevelt recently remarked, " Conscience 
without common sense may lead to folly 
which is but the handmaiden of crime." 

In judging of the moral and mental atti- 
tude of those who are engaged in this mis- 
chievous agitation it is important to dis- 
tinguish carefully between the leaders and 
the followers. The former are fortunately 
very few in number, but by their activity 
and apparent ubiquity they easily create an 
impression of being in much larger force. 
Dominated by the single idea that vivisec- 
tion is an ' abominable thing and hateful in 
the sight of God,' they presume to teach 
lessons of humanity to the members of a 
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profession which exists for the relief of suf- 
fering. Unable to comprehend the reports 
of biological investigations published for 
professional readers, they recklessly de- 
nounce perfectly painless experiments as 
cases of fiendish tqrture. Deliberate and 
authoritative statements setting forth the 
necessity of animal experimentation for the 
advancement of medical science, the vast 
amount of good already accomplished and 
the comparatively trifling amount of the 
suffering involved, are, treated simply as 
falsehoods such as might naturally be ex- 
pected from the ' cowardly criminals ' who 
practice vivisection. 

This movement is, therefore, by no means 
to be regarded as a simple humanitarian 
effort to reduce to a minimum the amount 
of animal suffering connected with vivisec- 
tion. Eestrictive laws like that of Eng- 
land are denounced as useless, and the to- 
tal abolition of the practice is imperatively 
demanded. That this will have the effect 
of seriously checking the advance of med- 
ical science some of the leaders ignorantly 
deny, while others contemplate this result 
with satisfaction, for they deny .the right of 
the human race to profit by animal suffer- 
ing, and condemn the saving of a human 
life by the sacrifice of that of a dog. That 
this is not an exaggerated statement of the 
position assumed by' anti-vivisectionists, a* 
single quotation from the writings of Henry 
Bergh will suffice to show. Mr. Berghwas 
for many years President of the New York 
Society for x the Prevention of Cruelty to 
Animals, and was throughout his life the 
acknowledged leader of the anti-vivisection- 
ists in America. In a lecture on this sub- 
ject delivered in 1880 occurs the following 
passage : " As another proof of the profane 
extremes to which these dissectors of living 
animals will go, Eobert McDonald, M. D., 
on being questioned, declared that he had 
opened the veins of a dying person, remem- 
ber, and had injected the blood of an ani- 



mal into them, many times, and had met 
with brilliant success. In other words, this 
potentate had ^discovered the means of 
thwarting the decrees of Providence, where 
a person was dying, and snatching away, 
from its Maker, a soul which He had called 
away from earth!" It seems to me that 
this blasphemous denunciation of a physi- 
cian for saving a human life needs abso- 
lutely no comment. 

It might naturally be supposed that such 
extravagances of statement would carry 
their own refutation, and would demand 
no more attention from serious people than 
the utterances of those medical philoso- 
phers who deny the utility of vaccination. 
Acting upon this supposition, and unmind- 
ful of the fact that lies travel faster than 
truth, biological investigators have, as a 
rule, not thought it necessary to contradict 
specifically the various misstatements which 
have been published with regard to their 
work. The result has been that certain 
excellent people, of emotional dispositions, 
and without the special training which 
would enable them to judge correctly of 
such a question, have been led to believe 
that so much sm.oke must indicate some 
fire. They have, therefore, by joining anti- 
vivisection societies, lent the weight of 
their names and their purses to a move- 
ment fraught with danger to the welfare of 
the State. That members of our own pro- 
fession have occasionally expressed them- 
selves in such a way as to encourage this 
agitation is to be deplored, but not won- 
dered at, for no one listens more sympa- 
thetically to a tale of suffering than a true 
tender-hearted physician ; and if he does 
not happen to be in a position to contradict 
from his own knowledge the heart-rending 
stories which are poured into his ears, he 
may be readily convinced of the existence of 
abuses requiring legislative interference. 

Becognizing the true nature of the anti- 
vivisection agitation, it is evident that edu- 
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cated physicians would be false to their 
high calling did they hot resist with all 
their energy the attacks of an enemy whose 
success would destroy all hope of establish- 
ing medicine in the position to which it is 
rightfully entitled, that of the most impor- 
tant branch of biological science. 

In thus maintaining their right to study 
and teach their profession, physicians are 
not called upon to maintain that unneces- 
sary pain has never in the history of the 
world been inflicted in connection with 
vivisection. Their true contention should 
be: 

1. That the men in charge of the institu- 
tions where vivisections are practiced in 
this State are no less humane than those 
who desire to supervise their actions, while 
they are, at the same time, vastly better 
informed with regard to the importance of 
animal experimentation and the amount of 
suffering which it involves. 

2. That no abuse of the right to vivisect 
has been shown to exist in these institu- 
tions. 

3. That the governing bodies of these in- 
stitutions possess both the will and the 
power to put a stop to such abuses should 
they arise. 

4. That the existing statutes furnish 
sufficient protection against cruelty in vivi- 
section as well as against cruelty in general. 

5. That for the reasons above given legis- 
lation on this subject is wholly uncalled for. 

These propositions define substantially 
the position assumed by this Society in the 
resolution adopted four years ago in re- 
sponse to a communication from the Massa- 
chusetts Society for the Prevention of 
Cruelty to Animals, and, with the medical 
profession united in their defence, no fear 
need be felt that our Legislature will ever 
yield to the pressure of fanatical agitation 
to the detriment of the best interests of the 
community. 

A full account of the origin and progress 



of the anti-vivisection agitation would, of 
course, be impossible within the limits of 
this discourse, but it will be well to refer 
briefly to the history of the movement in 
other communities, calling attention to cer- 
tain points which are full of instruction 
and warning for ourselves. 

The first serious attack upon biological 
research in England seems to have been 
made in an essay entitled ' Vivisection, is 
it Necessary or Justifiable ? ' published in 
London in 1864 by George Fleming, a 
British army veterinary surgeon. This 
essay is an important one, for though char- 
acterized at the time by a reviewer in the 
London Atheneum as ' ignorant, fallacious, 
and altogether unworthy of acceptance,' its 
blood-curdling stories, applied to all sorts 
of institutions, have formed a large part of 
the stock in trade of subsequent anti-vivi- 
section writers. 

A fresh stimulus to the agitation was 
given by the publication, in 1871, of a work 
edited by Prof. J. Burdon Sanderson, en- 
titled ' Handbook for the Physiological Lab- 
oratory.' This book was intended to be 
used by students of physiology under the 
guidance of their instructors, and contained 
a description of the experimental basis 
on which modern physiology rests. Un- 
fortunately, however, it fell into the hands 
of excitable men and women, who were 
ignorant of many things which had prop- 
erly been taken for granted in writing for 
members of the medical profession. That 
anaesthetics, for instance, would be used in 
all cases to which they are applicable, was 
tacitly assumed just as it would be in a 
work on operative surgery. In conse- 
quence of this failure to comprehend the 
object for which the book was written, 
many well meaning but too impulsive peo- 
ple jumped ' to the conclusion that raw 
medical students were being encouraged to 
repeat, for their pleasure, every experiment 
that had ever yielded results, careless 
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whether the subjects were conscious or un- 
conscious of pain.' This misconception 
tended to produce an excited state of popu- 
lar feeling which was intensified by the 
performance, at the meeting of the British 
Medical Society in 1874, of some experi- 
ments on dogs, showing the difference be- 
tween alcohol and absinthe in their physio- 
logical action, The excitement culminated 
in the appointment of a Royal Commission 
to inquire into the subject. The result of 
the investigation was a report which cannot 
be better described than in the language of 
Lord Sherbrooke (better known as the 
Eight Honorable Robert Lowe) : " The 
commission entirely acquitted English phys- 
iologists of the charge of cruelty. They 
pronounced a well-merited eulogium on the 
humanity of the medical profession in 
England, They pointed out that medical 
students were extremly sensitive to the in- 
fliction of pain upon animals, and that the 
feeling of the public at large was penetrated 
by the same sentiment. * * * They 
then proceeded to consider to what restric- 
tion they should subject the humane and 
excellent persons in whose favor they had 
so decidedly reported. They acquitted the 
accused and sentenced them to be under 
the surveillance of the police for life." 
Remarkable as was this conclusion of the 
commission, the action of Parliament based 
upon it was still more extraordinary, for a 
law was enacted which, taken in connection 
with the previous legislation, has brought 
about a state of things in England which 
has been well described as one " in which it 
is penal to use domestic animals any way 
cruelly, but in which any one may torture 
wild creatures in whatever fashion he likes, 
provided it is not for seieniifie purposes." 

The amount of mischief which may be 
produced by this English law depends very 
much upon the good judgment of the Home 
Secretary, to whom its enforcement is en- 
trusted. The most eminent members of 



the medical profession in England have at 
times been refused a license to perform ex- 
periments which they declared to be of the 
greatest importance for medical science, 
and, in general, it may be said that the sys- 
tem of licensing and government inspection 
under which biological research work must 
be conducted is, under the most favorable 
conditions, a source of serious annoyance 
to investigators, while it does not secure 
any better guarantee for the humane treat- 
ment of animals than is afforded by the 
character of the man engaged in the work. 

The system, moreover, fails entirely to 
satisfy the anti-vivisectionists, who, in sup- 
port of their demand for a prohibitory law, 
continually circulate the most exaggerated 
and perverted accounts of experiments per- 
formed in licensed and inspected labora- 
tories. 

The first outbreak of the anti-vivisection 
agitation in this country occurred in New 
York some fifteen or sixteen years ago, 
when the State Society for the Prevention of 
Cruelty to Animals, under the leadership of 
Henry Bergh, attempted to secure the pas- 
sage of a law prohibiting the practice of vivi- 
section. The agitation was conducted with 
so much fanaticism, and the method of gar- 
bled quotation employed by Mr. Bergh was 
exposed so effectively by the late Dr. J. C. 
Dalton, that the Legislature not only de- 
clined to enact any restrictive laws, but 
maintained in full force an amendment to 
the general law against cruelty to animals 
adopted in 1867, providing that "nothing 
in this act contained shall be construed to 
prohibit or interfere with any properly con- 
ducted scientific experiments or investiga- 
tions, which experiments shall be performed 
only under the authority of the faculty of 
some regularly incorporated medical college 
or university of the State of New York." 

New York has thus set an excellent ex- 
ample to her sister States in protecting her 
men of science, in their attempts to enlarge 
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the bounds of human knowledge, from the 
vexatious interference of persons who can 
know nothing of the importance of the 
work or of the amount of suffering which 
it involves. 

In Pennsylvania, also, attempts to secure 
restrictive legislation have been made by 
the American Anti-vivisection Society, 
which has its headquarters in Philadelphia, 
but the energetic protests of the medical 
profession have sufficed to render these at- 
tempts abortive. 

In Washington, during the present ses- 
sion of Congress, the efforts of the local 
humane societies have been so far success- 
ful that the Committee on the District of 
Columbia has brought before the Senate a 
bill providing for the licensing and restrict- 
ing of vivisection, but there seems to be 
little reason to fear that such a bill will be- 
come a law. 

In Massachusetts the State Society for 
the Prevention of Cruelty to Animals has, 
until quite recently, treated this question 
with moderation and good sense. While 
regretting the necessity for sacrificing ani- 
mal life for the advancement of science, 
and anxious, like all right-minded people, 
to reduce the sufferings of such animals to 
a minimum, it has not seen in the existing 
state of things any reason for demanding 
additional legislation or for taking any 
action under laws already in force. A few 
years ago the President of the Society pub- 
licly called attention to the failure of the 
anti-vivisection agitation, both in this 
country and in Europe, to effect any reduc- 
tion in the number of animals subjected to 
experiment, and maintained that the proper 
attitude of the Society should be one of co- 
operation with the best men of the medical 
profession in seeking to prevent any abuses 
from arising in connection with the practice 
of vivisection. To the friends of the Society 
who rejoice in the good work it has been 
able to accomplish in the community, it 



must be a matter for sincere regret that 
this wise policy has been abandoned, and 
that the Society now finds itself arrayed in 
opposition not only to the medical profes- 
sion, but also to the higher educational in- 
stitutions of the Commonwealth. It is, 
however; but just to state that this position 
seems to have been assumed without any 
formal* action by the governing body of the 
Society. 

The bill first presented by the Society to 
the Legislature of 1896 provided that no 
painful experiments upon living animals 
should be performed in any educational in- 
stitution of the State, except under the au- 
thority of the State Board of Health, and 
that the Massachusetts Society for the Pre- 
vention of Cruelty to Animals might super- 
vise all such experiments. Violations of 
the law were to be punished by fines which, 
when collected, were to be turned over to 
the Society. 

During the hearings before the Judiciary 
Committee of the House this bill was twice 
modified, first by the omission of the sec- 
tion relating to the State Board of Health, 
and of the clause requiring the fines to be 
paid into the treasury of the Society, and 
subsequently by providing that the agents 
of the Society employed to supervise vivi- 
sections should be doctors of medicine. 
The petitioners for this legislation were, 
one after another, compelled to acknowl- 
edge under cross-examination, that they 
were unable to present any evidence of 
cruelty practiced in the educational insti- 
tutions of Massachusetts in connection with 
vivisection, while the remonstrants, by a 
straightforward account of what actually 
occurs in physiological laboratories and by 
an exposure of exaggerations and misstate- 
ments with which anti-vivisectionist litera- 
ture abounds, sought to convince the com- 
mittee of the mischievous character of the 
agitation and of the unfortunate results 
which would necessarily follow the pro- 
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posed legislation. Shortly after the close 
of the 1 hearings the committee presented a 
unanimous report recommending " that the 
petitioners have leave to withdraw." 

Having thus called your attention to a few 
salient points in the history of the anti- vivi- 
section movement and indicated the meth- 
ods employed by the leaders of this crusade 
against the work of a profession whose glory 
is to save, let me next ask you to consider 
the reasons which not only justify students 
of medical science in resorting to experi- 
ments upon living animals, but require 
them to do so as a necessary condition of 
any important advance. 

In dealing with this question I shall 
make free use of a work entitled ' Physio- 
logical Cruelty, or Fact vs. Fancy, by Phil- 
anthropes.' This book, which appeared in 
1883, contains by far the most comprehen- 
sive, logical and dispassionate discussion of 
the subject with which I am acquainted. 

The vivisection question reduced to its 
simplest expression may be stated as fol- 
lows : "Have we a right tp give pain to 
aninials in order to study the phenomena, of 
life ? " In answering this question we per- 
ceive at once the necessity of a clear con- 
ception of what pain really is, and in striv- 
ing to obtain this conception we are struck 
by the fact that pain is a pnrely subjective 
phenomenon. We know absolutely nothing 
about pain, except that which we have our- 
selves suffered. We infer, of course, when 
we hear another person describe a painful 
sensation, that his feelings are similar in a 
general way to those which we imagine we 
ourselves should experience under like cir- 
cumstances. This assumption of similarity 
of sensation is justified by the facts of our 
common human nature ; but we are often 
struck, when listening to such descriptions, 
by the apparent difference between the im- 
pressions produced upon different individ- 
uals by the same external cause. A trifling 
surgical operation, which will not be con- 



sidered worth mentioning by pne individ- 
ual, will, to another, be apparently the 
source of most acute suffering. We are 
thus led to suspect that, even in the circle 
of our own acquaintances, there must be 
quite a wide range of sensibility to pain. 
If we extend our observation over a wider 
field, we find reason to believe that in the 
human race there is a certain rough pro- 
portionality between sensibility to pain and 
intellectual development. A. case is re- 
corded, for instance, of a Russian serf whp, 
while splitting logs in a forest, was caught 
by the thumb in the crack of a large log 
from which the wedge had unexpectedly 
flown out. He tore himself free from his 
painful imprisonment, as a wild animal 
might have done, leaving the thumb in the 
log, with the long tendons of the forearm 
still attached to it. It is doubtful if a more 
civilized man could have subjected himself 
to this operation, even with the alternative 
before him of an indefinite imprisonment ,in 
tfie forest. The cruel tortures which say- 
ages inflict upon their friends and them- 
selves, as in the initiation rites of the Man- 
dan warriors, seem to be best explained on 
the supposition that their sensibility to pain 
is less acute than that of civilized races. 

In the case of the lower animals the evi- 
dence of a low sensibility to pain is much 
more conclusive. Among our domestic ani-- 
mals the horse and dog are commonly re- 
garded as standing nearest to man in Intel -r 
ligence and sensibility, and yet nearly 
everyone who has had much to do with 
these animals will recall instances of great 
indifference shown by them to what would 
be to us severe pain. A single illustration 
of this insensibility may suffice. A horse 
whose leg was badly broken was sentenced 
to be shot, but during the two hours which 
intervened between the sentence and the 
execution the animal limped about to 
graze, dragging the fractured limb dangling 
behind it in a way which would have 
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caused a human being exquisite agony. 
It is evident, therefore, that it is entirely 
impossible to draw conclusions with regard 
to the sensations of animals by an effort to 
imagine what our own would be under 
similar circumstances. Our common hu- 
man nature, which serves as a guide, though 
an imperfect one, in estimating the suffer- 
ings of other human beings, fails us entirely 
when we have to do with animals, and we 
are left to draw conclusions from cries, mo- 
tions and other external signs of suffering. 
Now these external signs are apt to be mis- 
leading, for they only prove " that some- 
thing is going on which the organism re- 
pels," but do not prove that the animal is 
conscious of what is going on. In other 
words, the cries and struggles of an ani- 
mal whose skin is cut or burnt belong to 
that class of phenomena known as ' reflex 
actions ; ' i. e., they are movements having 
their origin in impressions made on the 
terminations of the nerves, and not in im- 
pulses coming from the nerve centers in 
the brain. They may be accompanied by 
consciousness, but consciousness, so far 
from being necessary for their production, 
acts rather to check and interfere with 
their manifestation. 

"We are all perfectly well aware that 
when the spinal cord of an animal has been 
divided in the cervical region, an impres- 
sion made upon the nerves of the skin> 
either by a sharp instrument or a chemical 
irritant, will cause the animal to execute 
violent movements of a very definite char- 
acter, adapted to remove the source of 
irritation and differing in no respect, ex- 
cept, perhaps in increased energy, from 
the movements of a perfectly uninjured 
animal. But in this case we know that 
the movements are not attended by con- 
sciousness, for by division of the spinal cord 
the channel by which impressions are con- 
veyed to the nerve centers, whose activity 
is a necessary condition of consciousness, 



is entirely obliterated. The movements 
are, in fact, no more indicative of suffering 
than are the convulsive flutterings of a de- 
capitated chicken. We can speak with 
great positiveness upon this point, for the 
testimony of hospital patients suffering from 
injuries to the spinal cord shows clearly that 
violent reflex movements of the lower limbs 
may occur absolutely unattended by con- 
sciousness. It is, moreover, a matter of 
common experience that in certain stages 
ansesthesia consciousness may be entirely 
abolished, while the activity of the lower 
reflex centers remains unaffected. In such 
cases patients may struggle and scream 
during an operation, but subsequently de- 
clare that they have suffered no pain. 

It is evident, therefore, that great caution 
must be exercised in drawing conclusions 
with regard to the sensations of animals 
from the external signs of suffering which 
they manifest when undergoing operations, 
and that the ' spasm of agony ' of sensa- 
tional writers is in most cases much better 
described as a nerve-muscle reaction. 

We have thus seen that for the produc- 
tion of a painful sensation three things are 
necessary : 

First, the stimulation of a sensory nerve 
or its terminations. 

Second, the transmission of the stimulus 
to the nerve centers whose activity is as- 
sociated with consciousness. 

Third, the response of these nerve centers 
to the stimulus thus received. 

Pain may then be defined as the conscious- 
ness of the excessive stimulation of a sensory 
nerve. This definition excludes those cases 
in which the brain is narcotized or sepa- 
rated from the rest of the nervous system, so 
that there can be no consciousness of the 
stimulation of the nerve, however severe it 
may be, and also those cases where the 
stimulation of the nerve is moderate in 
amount and therefore gives rise to agree- 
able sensations. The precise point where 
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the stimulus of a nerve ceases to be moder- 
ate and agreeable and becomes excessive 
and painful cannot be determined with pre- 
cision, for a stimulation which is' moderate 
for one individual will be excessive for an- 
other or for the same individual at a differ- 
ent time. The strong alcoholic liquor, for 
instance, which pleasantly titillates the 
throat of a drunkard, will sear the delicate 
mucous membrane of the child unaccus- 
tomed to its use. 

Having thus arrived at a definition of 
pain and noted that the phenomenon in 
man and the lower animals is similar in 
kind though vastly different in degree, we 
recur to the original question : Have we a 
right, in studying the phenomena of life, to 
inflict upon animals whatever pain may be 
necessary for the attainment of our object ? 
This leads us to consider the broader ques- 
tion, how far it is right that one individual 
should suffer for the good of another; and 
this again involves the still broader prob- 
lem, how far the prospect of future good 
may compensate for present evil. A full 
•discussion of these questions would carry 
us far beyond the limits of this discourse. 
For our present purpose it will be sufficient 
to note the fact that we unhesitatingly sub- 
mit* ourselves and subject those we love to 
physical suffering for the sake of future 
benefit which we think will outweigh the 
present pain, Nor is this deliberate choice 
of present evil for the sake of future good 
limited to those cases in which the evil and 
the good are both experienced by the same 
individual. The law of vicarious suffering, 
by which pain to one individual secures 
pleasure to another, is a law from whose 
■operation we cannot escape if we would, 
and, however much we may at times rebel 
against it, a calm consideration forces us to 
recognize its stern beneficence. The law 
which bids us bear one another's burdens, 
and that which declares that the sins of the 
fathers shall be visited upon the children, 



tend powerfully to bind the human race to- 
gether and contribute perhaps more than 
any other causes to the development of the 
moral sense. We see then that there is 
nothing repugnant to our moral feelings in 
the abstract idea that one individual should 
suffer for the benefit of another, and if we 
accept this principle, as indeed we must, 
when applied to two individuals belonging 
to the highest grade of sentient creatures, 
there is still less reason for rejecting it 
when the suffering individual belongs to a 
lower grade than the individual who is 
benefited, since, for the reasons already 
given, the suffering, in this case, bears a 
mailer proportion to the benefits obtained 
than when both individuals are equally 
highly organized. Moreover, when the 
sufferings of the lower animals have, as a 
result, not a benefit to a single individual 
but an increase of human knowledge, the 
disproportion between the suffering and the 
benefit becomes practically infinite, for the 
suffering remains a constant quantity, while 
the benefit, since it accrues to the whole 
human race and through all time, is multi- 
plied by an infinite factor. 

Admitting, then, that there is no abstract 
reason why animals should not suffer for 
the benefit of man, it remains to be consid- 
ered whether we have a ' right to constitute 
ourselves administrators of this law of 
vicarious suffering and to apply it to ani- 
mals for our own interest.' The right of 
man to inflict pain upon the lower animals 
for his own benefit has never been very dis- 
tinctly formulated. Our relations to the 
wild denizens of the forest, field and stream 
are very largely an inheritance from those 
times when our savage ancestors disputed 
with the lower animals for the right to exist 
on the face of the earth. In fact, they do 
not differ materially, except in degree of 
complication, from the relation of the lion 
to the lamb or the hawk to the dove. 

In the words of the author of the above 
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mentioned work on ' Physiological Cruelty,' 
" It is generally admitted that we may 
chase and kill an animal, often necessarily 
With much pain, not because its life and 
liberty interfere with ours, but because its 
death will render our life more complete, 
perhaps in the most trivial detail. We 
kill them (without anaesthetics) not only 
that we may have food and clothing, but 
that the food may be varied and attractive 
and the clothing rich and beautiful. We 
subject them to painful mutilations in order 
to make them more manageable for service, 
to improve the flavor of their flesh, and 
even to please our whimsical fancies. We 
imprison them in cages and zoological gar- 
dens, to improve our knowledge of natural 
' history, or merely to amuse ourselves by 
looking at them. It is abundantly clear 
that in all our customary dealings with 
animals we apply to them without scruple 
the law of sacrifice, and interpret it with a 
wide latitude in our own favor. * * * So 
far, the general principle of dealing with 
animals which is in a vague way accepted 
by most humane persons * * * seems to be 
that we may kill, inconvenience or pain 
them, for any benefit, convenience or pleas- 
ure to ourselves, but that the pain must be 
within moderate limits (of course unde- 
fined) , and that it must form no element in 
our pleasure." Now, the point to be spe- 
cially emphasized in this connection is that 
physiologists, in experimenting with living 
organisms, cause an amount of suffering 
utterly insignificant compared with that 
which animals are called upon to endure in 
other ways, and that the suffering thus 
caused is inflicted with a motive and with 
an expectation of benefit quite adequate to 
justify the infliction of a much greater 
amount of pain that even .the most serious 
operations in the laboratory can be sup- 
posed to produce. 

In this respect the physiologist stands, it 
seems to me, on higher moral ground than 



that occupied by most persons whose occu j 
pation leads them to sacrifice animal life. 
Compare, for instance, the occupation of a 
sportsman with that of a physiologist. It 
is difficult to imagine how an animal such 
as a deer or a rabbit can be made to endure 
greater physical agony than in being hunted 
to death by hounds. It is hard to conceive 
of animal suffering more entirely out of 
proportion to the object sought and gained 
by it than that produced by the average 
sportsman whenever he fires a charge of 
shot into a flock of birds, since, for every 
bird actually killed, several more will prob- 
ably be wounded, and, escaping with 
broken wings, fall an easy prey to their 
enemies or perish from starvation. Yet we 
inflict this suffering, not because we need 
the animal for food, not because its exist- 
ence interferes in any way with our own, 
not because we expect to derive any per- 
manent benefit from its destruction, but 
simply, as the word ' sport ' implies, be- 
cause we are in search of amusement, and 
the sufferings of the animal are incidentally 
associated with our enjoyment of the mo- 
ment. It must not be supposed that I de- 
sire to bring the charge of cruelty against 
sportsmen, for, of course, the fact that the 
animal suffers pain forms no part of the 
pleasure of the hunter ; nor do I overlook 
the great benefit which the sportsman de- 
rives incidentally from his pursuit in the 
acquirement of health, strength and skill. 
I merely wish to point out, first, that, as 
far as the charge of cruelty is concerned, 
the physiologist may claim the same ex- 
emption which is accorded to the sports- 
man, for, so far from enjoying the sufferings 
of the animals on which he experiments, it 
is his constant object to reduce those suffer- 
ings to a minimum; and secondly, that, 
with regard to a justification for the inflic- 
tion of pain, the advantage is on the side 
of the physiologist, for the desire to enlarge 
the bounds of human knowledge and to fix 
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firmly the foundations of the healing art 
must be regarded as a higher motive than 
the wish to secure one's own temporary 
amusement, and moreover the proportion 
between the benefit obtained and the pain 
inflicted is much larger in physiological ex- 
perimentation than in the vocation of the 
sportsman. 

In this connection it is interesting to con- 
trast the fate of the victims of science with 
that of similar animals living in a state of 
nature. In doing this we are struck by 
the vast amount of animal suffering which 
the laws of nature necessitate. The weak 
are inevitably the victims of the strong. 
The chain of destruction extends through- 
out the animal creation, and every link in- 
volves the death of victims under circum- 
stances which, from a human point of view, 
seem those of revolting cruelty. The cat 
plays with the mouse, apparently enjoying 
its terror and distress. The butcher-bird 
impales its living victims on the thorns of 
the locust tree, thus laying up in its hideous 
larder a store of food often far beyond its 
needs. The larger carnivora tear their liv- 
ing prey limb from limb. In fact, the re- 
lations of animals to each other are such as 
to fully justify, from a moral standpoint, an 
indictment for cruelty against nature her- 
self. With regard to domestic animals the 
case is often not much better. The vagrant 
cur and the prowling cat lead a life of con- 
stant terror, eking out a miserable exist- 
ence amongst piles of garbage, and dying 
finally, when physical strength fails, from 
sheer starvation. Compared with misery 
like this the fate of the chosen victim of 
science may well be regarded as enviable, 
for once within the laboratory precincts 
warmth and abundant food are assured, 
and, though the term of life is shortened, 
its closing scene is often absolutely pain- 
less, and is, in any case, likely to be at- 
tended with less suffering than a so-called 
natural death. 



With regard to physiological experiments 
which involve operations of a painful na- 
ture upon living animals, it is desirable for 
us to ascertain as accurately as possible the 
amount of suffering thus caused. The first 
important fact to be here noted is that the 
great boon conferred upon mankind in the 
discovery of anaesthetics extends its benefi- 
cent influence over the animal world as 
well. Just as no modern surgeon ever 
thinks of performing a severe surgical oper- 
ation without placing the patient under the 
influence of ether or chloroform, so no phy- 
siologist neglects to use an anaesthetic 
when performing a prolonged or painful ex- 
periment, except in those rare cases in which 
its administration would interfere with the 
result of the experiment. Even on the sup- 
position, which too many sensational writ- 
ers are prone to make, that a physiologist 
is absolutely regardless of the amount of 
suffering which he causes, he will still be 
compelled to use an anaesthetic for his own 
convenience in order to suppress the cries 
and struggles of the animal, which would 
otherwise disturb the adjustment of his 
delicate instruments and interfere with the 
mental concentration essential for the proper 
performance of his work. This very con- 
centration of the mind upon the work in 
hand prevents, of course, any active feel- 
ing of sympathy with the animal experi- 
mented upon, but the same may be said of 
the surgeon who, however tender-hearted 
he may be, never in operating allows his 
mind to wander from the work in which his 
hands are engaged. Neither the one nor 
the other can be charged with cruelty or in- 
humanity. 

In this connection it may be well to al- 
lude to the question whether curare, a drug 
much used by physiologists, is or is not an 
anaesthetic. This substance is the arrow 
poison of certain tribes of South American 
Indians, and has the property of paralyz- 
ing the voluntary muscles. The earlier ex- 
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periments of Claude Bernard on frogs, 
showing that sensory nerves are, not af- 
fected by the poison, led him to the conclu- 
sion that an animal poisoned by curare pre- 
serves his sensibility to pain, but has lost 
the power of giving any sign of suffering. 
Strictly speaking, Bernard's experiments 
only show that the drug affects the sensory 
nerves and the spinal cord less readily than 
the motor nerves, while they throw no light 
on the question of the persistence of con- 
sciousness, but the fact that they succeed 
equally well after the removal of the cere- 
bral lobes seems to exclude consciousness 
from any important participation in the 
phenomena. The arguments which have 
sometimes been used to sustain the propo- 
sition that curare increases the sensibility 
to pain would prove also that small doses 
of morphia have the same effect, whereas 
we know that morphia in small doses di- 
minishes and in larger doses annihilates 
the sensibility to pain. Thus the weight of 
physiological evidence seems to be in favor 
of the view that curare may be to some ex- 
tent an anaesthetic, though it is not em- 
ployed by physiologists for that purpose. 
Psychological evidence pointing in the 
same direction may also be urged, for, on the 
theory promulgated and ably defended by 
Prof. William James, that all emotions are 
but the conscious recognition of the reflex 
actions produced by the exciting cause of 
the emotions, it seems evident that so much 
of the substratum of the feeling of pain as 
is dependent upon the reflex contraction of 
voluntary muscles must, in cases of curare 
poisoning, be absolutely wanting. 

Of the possibly painful physiological ex- 
periments which we are now considering, it 
has been calculated by Prof. Yeo that 75 
per cent, are rendered absolutely painless 
by use of anaesthetics; but it must be ad- 
mitted that the giving of an anaesthetic to 
an animal is not the same agreeable opera- 
tion that it is to a human being. The ani- 



mal does not understand the reason why it 
is compelled to breathe a vapor which is 
gradually depriving it of its consciousness, 
and usually struggles against the adminis- 
tration of it, thus rendering some sort of 
forcible confinement necessary. The incon- 
venience thus occasioned to the animal is, 
of course, overbalanced in the case of pro- 
longed or serious operations by the exemp- 
tion from subsequent suffering. When, 
however, the operation is of a trifling char- 
acter it is doubtless more merciful to the 
animal to dispense with the use of anaes- 
thetics. For the complete understanding 
of this portion of the subject, it should be 
mentioned that a large portion of the ani- 
mals thus rendered insensible for physio- 
logical purposes are killed after the experi- 
ment has been performed and before the- 
effect of the anaesthetic has passed off. 
Where the object of the research is to ob- 
serve the subsequent effect of the operation,, 
it is, of course, necessary to allow the ani- 
mal to recover from the anaesthetic, and to- 
endure whatever pain may be connected 
with the healing of its wounds. This has, 
however, been reduced to insignificance by 
the modern methods of antiseptic surgery, 
the discovery of which was led up to by 
physiological experiments, and the benefits 
of which are now experienced by the brute 
creation as well as by the human race. 

Accepting Prof. Yeo's estimate that sev- 
enty-five per cent, of the possibly painful 
physiological experiments are rendered ab- 
solutely painless by the use of anaesthetics, 
it remains to be considered how much suf- 
fering attends the remaining twenty-five 
per cent, of these experiments ; and here it- 
is important, in all discusions of this sub- 
ject, to correct a rather prevalent popular 
notion that a wound is painful in propor- 
tion to its depth. The fact is, however, 
that sensibility to pain is, in a healthy 
body, confined almost wholly to the sur- 
face. A consideration of the function of 
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the sensory nerves shows us why this 
should be the case, for these nerves are dis- 
tributed only to points where under nor- 
mal circumstances they can receive stimu- 
lation, and thus serve to bring the organism 
into relation with the outer world. Pain, 
caused by excessive* stimulation of a sensory 
nerve, is the sign that the integrity of the 
body is threatened by some external agency, 
and at this signal the body reacts con- 
sciously or unconsciously to ward off the 
threatened danger, Now external agencies 
can act upon the body only at the surface. 
Hence sensory nerves distributed, to inter- 
nal organs would have no raison d'Mre ; 
and, in the wise economy of nature, we 
find, accordingly, that they do not exist. 
The apparent contradiction to this state- 
ment furnished by the painful sensations, 
e. g., cramps and colics which we sometimes 
experience in our internal organs, are really 
illustrations of the same general law, for 
the pain in this case is the indication of 
some morbid action of an organ, and is usu- 
ally the sign that rest is necessary to en- 
able the organ to recover its normal condi- 
tion. It is a matter of common experience, 
therefore, that the cutting of the skin is 
the only really painful part of even quite 
serious operations. As the knife divides 
the deeper organs no pain is felt, except 
indeed when a sensory nerve-trunk is di- 
vided, which operation is attended by a 
momentary flash of pain. Even the brain, 
the seat of consciousness itself, is no ex- 
ception to this rule, for its substance may 
be cut and operated on in various ways 
without causing the slightest pain. It is 
evident, therefore, that in a large propor- 
tion of the actually painful experiments 
performed in physiological laboratories the 
pain must be of the briefest duration, since 
it is almost wholly confined to the prelimi- 
nary incision . It must also be borne in mind 
that a large class of experiments consists 
in the introduction of drugs under the skin, 



an operation about as painful as vaccina- 
tion or as a subcutaneous injection of mor- 
phia. Bearing these facts in mind we are 
well prepared to accept Prof. Yeo's esti- 
mate, that of the twenty-five per cent. 
of actually painful experiments, twenty per 
cent are about as painful as vaccination, 
four per cent, about as painful as the heal- 
ing of a wound, and one per cent, as pain- 
ful as an ordinary surgical operation per- 
formed without anaesthetics. 

I have thus sought to set before you the 
material for forming a judgment with re- 
gard to the amount of animal suffering 
which the practice of experimental physiol- 
ogy involves. It remains for me now to 
speak of the value of the discoveries thus 
made, or, in other words, to present to you 
briefly the evidence of the debt owed by 
the practising physician of the present day 
to the physiologists of the past. We shall 
then be in a position to answer the ques- 
tion whether oh the whole 'vivisection 
pays.' To enumerate all the discoveries 
that have been made in physiology by means 
of experiments on animals would be utterly 
impossible within the limits of this dis- 
course, for there is hardly a single organ of 
the human body whose functions have not 
been investigated and explained in this 
way.- It will suffice at this time to call 
your attention to a few of the more impor- 
tant physiological discoveries which form 
the groundwork of our knowledge of the 
human body and to ask you to imagine, if 
you can, what would be the condition of 
the healing art if these discoveries had 
never been made. 

To begin with, let us consider the circu- • 
lation of the blood, the discovery of which 
bears somewhat the same relation to medi- 
cine that that of the law of gravitation 
bears to physics. It is well known that 
the ancients believed the arteries, as their 
name implies, to be tubes containing air. 
When Galen, in the second century of our 
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era, studied the arteries in living animals, 
the fact that they carry blood was, of course, 
apparent. The circulation of the hlood 
was, however, far from being made out. In 
fact, it was not till the beginning of the 
seventeenth century that Harvey, gather- 
ing up the learning of the time, contributed 
by the great Italian teachers, Vesalius, 
Eustachius, Fallopius, Fabricius of Aqua- 
penbente, and others, and making impor- 
tant additions of his own (as he himself 
says) 'by frequently looking into many 
and various living animals,' was finally 
able to promulgate the true theory of the 
circulation of the blood. Since the time of 
Harvey our knowledge of the conditions 
under which the blood circulates has been 
greatly extended, and always by means of 
experiments upon living animals. The 
pressure which the blood exerts upon the 
walls of the vessels in different parts of its 
course has been carefully measured. The 
fact that its white globules can pass through 
the vascular walls into the tissues outside 
has been clearly demonstrated, and forms, 
in fact, the basis of the modern theory of 
inflammation. The influence of the nerv- 
ous system in controlling the size of the 
channels through which the blood circu- 
lates, thus regulating the nutrition of the 
tissues, the activity of the organs and the 
distribution of the heat, has been studied 
by a host of observers, and is, indeed, one 
of the most fruitful fields of modern physi- 
ological research. It is difficult to imagine 
what the practice of medicine would be 
without this knowledge, which has been 
wholly obtained by experiments on living 
animals and which is now the common 
property of educated physicians. It has, 
indeed, been very pertinently asked: " How 
will those earnest anti-vivisectionists, who, 
like Miss Cobbe, prefer to ' die sooner than 
profit by such foul rites,' provide themselves 
with a medical attendant warranted igno- 
rant of the circulation of the blood? " 



The direct benefits received from animal 
experimentation are, perhaps, more obvious 
in surgery than in the other departments of 
medicine. The proper mode of applying 
ligatures to arteries and the antiseptic 
treatment of wounds have reached their 
present stage of perfection largely through 
experiments on the lower animals. To give 
you a vivid idea of the privileges which we 
are now enjoying, I will ask you to listen to 
Ambros Parens description of an amputa- 
tion as performed in his time: " I observed 
my masters, whose method I intended to 
follow, who thought themselves singularly 
well appointed to stanch a flux of blood 
when they were furnished with various 
store of hot irons and caustic medicines, 
which they would use to the dismembered 
part, now one, then another, as they them- 
selves thought meet, which thing cannot be 
spoken or but thought upon without great 
horror, much less acted. For this kind of 
remedy could not but bring great and tor- 
menting pain to the patient, seeing such 
fresh wounds made in the quick and sound 
flesh are endured with exquisite sense. * * * 
And verily, of such as were burnt, the third 
part scarcely ever recovered, and that with 
much ado, for that combust wounds with 
difficulty come to cicatrization; for by this 
burning are caused cruel pains, whence a 
fever, convulsion, and ofttimes other acci- 
dents worse than these. Add hereunto 
that, when the eschar fell away, ofttimes a 
new haemorrhage ensued, for stanching 
whereof they were forced to use other 
caustic and burning instruments. * * * 
Through which occasion the bones were 
laid bare, whence many were forced, for 
the remainder of their wretched life, to 
carry about an ulcer on that part which 
was dismembered; which also took away 
the opportunity of fitting or putting to an 
artificial leg or arm, instead of that which 
was taken off." 

Let us now contrast this ghastly picture 
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with the methods of a modern amputation. 
The patient is first made unconscious hy 
the use of ether or chloroform. The blood 
vessels of the limbs are, then emptied by 
means of an elastic bandage. Hardly a 
drop of blood is shed in the amputation 
itself; the divided arteries are firmly tied 
and the wound, treated antiseptioally, heals 
with little or no pain. At every step in the 
process which has led to this brilliant result 
experiment has been the guide. Various 
technical details of the method remain still 
to be worked out. It is this beneficent 
work which anti-vivisectionists seek to 
abolish. 

I will allude to but one other benefit con- 
ferred upon suffering humanity by scientific 
experiment involving the sacrifice of ani- 
mal life: The therapeutic use of anti-toxine, 
though still in its infancy, shows by the 
unimpeachable records of hospital practice 
that the physician has now within his grasp 
the means of successfully treating one of 
our most dreaded diseases. The anxiety, 
almost amounting to despair, with which a 
physician formerly approached a serious 
case of diphtheria, has given place to a feel- 
ing of well grounded hope of a favorable 
result. Who can estimate the burden of 
terror and distress thus removed from the 
anxious watchers by the bedside," and who 
will dare s to say that the boon has been 
dearly purchased by the lives of some 
thousands of guinea pigs ? 

Let us now briefly review the points over 
which we have already passed. We have 
seen, in the first place, that pain is a purely 
subjective phenomenon, the sensibility to 
which differs very much in different indi- 
viduals and is in the lower animals reduced 
apparently much below that of the least 
sensitive human beings, and that, more- 
over, the external signs of suffering are apt 
to be misleading,unless the conditions under 
which these signs are made are well under- 
stood, a knowledge which can be acquired 



only by careful physiological study. We 
have seen, in the second place, that pain is 
only relatively an evil, that we submit to it 
ourselves and subject others to it for the sake 
of subsequent advantages which we con- 
sider sufficiently important. Thirdly, we 
we have seen that our relations to animals 
are such that there is no well recognized 
objection to our causing them very great 
suffering for the sake of very slight benefits 
to ourselves. In this matter there is', of 
course, great room for improvement. The 
practical question always is "how much 
suffering may we inflict on an animal for 
the sake of how little benefit to ourselves?" 
In the progress of civilization there is 
a constant tendency to draw the line more 
and more in favor of the animal, but when 
we remember how much opposition there 
was, within a few years, arrayed in this 
State against the passage of a law to 
abolish pigeon shooting we cannot flat- 
ter ourselves that we have, as yet, 
reached any very advanced humanita- 
rian standpoint. It is certainly no very 
extravagant concession to the rights of 
animals to enact that they shall not be set 
up as living targets at a shooting match, 
when glass balls thrown into the air will 
answer the same purpose. In forming and 
fostering a public opinion which demands a 
greater consideration for the brute creation 
the societies for the prevention of cruelty 
to animals have played an important part, 
and their work would doubtless be still 
more effective Were they in the habit of 
making more frequent applications of the 
results of physiological research to the 
problems of animal life. By the efforts 
of these societies and by the general 
growth of humane sentiments in the com- 
munity, we may expect that a larger and 
larger prospective benefit will be demanded 
as a justification for the infliction of pain 
upon animals. To this raising of the re- 
quirements of humanity physiologists will 
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be certain to offer no objection, provided 
the same rule is applied to all occupations 
involving pain to animals ; for it is evident, 
I trust, from what has been said, that a 
standard so high as to be practically inappli- 
cable to the daily affairs of life will still leave 
a wide margin for the carrying on of physio- 
logical research. A questionable practice 
cannot of course be justified by demonstra- 
ting that another and still less justifiable 
practice exists, but it may be fairly urged 
that, while practices are permitted which 
cause great suffering to animals with only 
incidental benefits to mankind, " it is irra- 
tional folly," to quote a writer in Nature, 
" to waste the energy of humanitarian feel- 
ing in a warfare against the only kind of 
pain-giving practice which is directed to- 
ward the mitigation of pain, and which has 
already been successful in this its object to 
a degree out of all proportion to the pain 
inflicted." 

Enough has been said, I trust, to demon- 
strate the expediency of permitting physio- 
logical research to go on unchecked, and 
even of encouraging it, in every possible 
way, as the only legitimate basis of scien- 
tific medicine. Before leaving the subject, 
however, it is well to notice that, whatever 
restrictions be imposed on the physiologist 
working in his laboratory, the advancement 
of medicine by experiment will be certain 
to go on. Agitation cannot check it. Legis- 
lation cannot prevent it. Once admit, 
what no one thinks of disputing, that 
physiological phenomena are chemical or 
physical in their character, and the position 
of physiology among the experimental 
sciences is a matter of necessity. All that 
legal enactments can do is to determine to 
some extent who shall be the experimenters 
and who the victims of the experiments. 
Shall practicing physicians grope blindly in 
search of- methods of treatment when 
chance brings disease under their observa- 
tion, or shall men of science, systematically 



studying the nature and results of morbid 
processes in animals, point out to the prac- 
titioner the path to be followed to render 
innocuous the contagion of our most dreaded 
diseases ? In illustration of this point, per- 
mit me to quote a few lines from Dr. John 
Simon's address on State Medicine : " The 
experiments which give us our teaching 
with regard to the causes of disease are of 
two sorts ; on the one hand, we have the 
carefully pre-arranged and comparatively 
few experiments which are done by us in 
our pathological laboratories, and for the 
most part on other animals than man ; on 
the other hand, we have the experiments 
which accident does for us, and, above all, 
the incalculably large amount of crude ex- 
periment which is popularly done by man 
on man under our present ordinary condi- 
tians of social life, and which gives us its re- 
sults for our interpretation. * * * Let 
me illustrate my argument by showing 
you the two processes at work in indentical 
provinces of subject-matter. What are 
the classical experiments to which we 
chiefly refer when we think of guarding 
against the dangers of Asiatic cholera ? On 
the one side there are the well-known scien- 
tific infection experiments of Prof. Thiersch, 
performed on a certain number of mice. 
On the other hand, there are the equally 
well-known popular experiments which dur- 
ing our two cholera epidemics of 1848-49 
and 1853-54 were performed on a half a 
million of human beings, dwelling in the 
southern districts of London, by certain 
commercial companies which supplied those 
districts with water. Both the professor 
and the water companies gave us valuable 
experimental teaching as to the manner in 
which cholera is spread. * * * Now, 
assuming for the moment that man and 
brute are of exactly equal value, I would 
submit that, when the life of either man 
or brute is to be made merely instrumental 
to the establishment of a scientific truth, 
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the use of the life should be economical. 
Let mej in that point of view, invite you to 
compare, or rather to contrast with one an- 
other, those two sorts of experiments from 
which we have to get our knowledge of the 
•causes of diseases. The commercial experi- 
ments which illustrated the dangerousness 
of sewage-polluted water supplies cost many 
thousands of human lives ; the scientific ex- 
periments which, with infinitely more ex- 
actitude, justified a presumption of danger- 
ousness cost the lives of fourteen mice." 

"We see, then, that in one way or another 
experiment must form the basis on which 
medical science is to be built up. The 
question for us to decide is, " Shall these 
experiments be few, carefully planned, con- 
clusive, economical of animal life, or shall 
they be numerous, accidental, vague and 
wasteful of human life? " I think in set- 
tling this question we may safely take for 
our guide the words of Him who said, "Ye 
are of more value than many sparrows." 

H. P. Bowditoh. 



THE DECORATIVE ART OF THE INDIANS OF 
THE NORTH PACIFIC COAST. 

It is well known that the native tribes of 
the North Pacific coast of America Orna- 
ment their implements with conventional- 
ized representations of animals. The tribes 
of this region are divided in clans which 
have animal totems, and it is generally as- 
sumed that the carvings represent the to- 
tem of the owner of the implement. This 
view is apparently sustained by the exten- 
sive use of the totem as a crest. It is rep- 
resented on ' totem poles ' or heraldic col- 
umns, on the fronts of houses, on canoes, 
on the handles of spoons, and on a variety 
of objects. 

It can be shown, however, that by no 
means all the carvings made by the natives 
Of this region have this meaning, A collec- 
tion of data made in a number of museums 
show that certain objects are preferably 



ornamented with representations of certain 
animals, and in many cases an intimate 
connection exists between the use to which 
the object is put and its design. 

This is very evident in the case of the 
fish club, which is used for despatching hali- 
but and other fish before they are hauled 
into the canoe. Almost all the clubs that 
I have seen represent the sea lion or the 
killer whale, the two sea animals which are 
most feared by the Indians, and which kill 
those animals that are to be killed by 
means of the club. The idea of giving the 
club the design of the sea lion or killer 
whale is therefore rather to give it a form 
appropriate to its function and perhaps 
secondarily to give it by means of its form 
great efficiency. This view is corroborated 
by the following incident which occurs in 
several tales : A person throws his fish 
club overboard and it swims away and 
kills seals and other sea animals, cuts the 
ice and performs other feats taking the 
shape of a sea lion or of a killer whale. 
Here also belongs the belief recorded by 
Alexander Mackenzie (Trans. Roy. Soc. of 
Canada, 1891, Sec. II., p. 51): " The Haida 
firmly believe, if overtaken by night at sea 
and reduced to sleep in their canoes, that by 
allowing such a club to float beside the ca- 
noe attached to a line it has the property of 
scaring away whales and other monsters of 
the deep which might otherwise harm them. ' ' 

Here is another instance in which I find 
a close relation between the function of 
the object and its design. Small grease 
dishes have almost invariably the shape of 
the seal or sometimes that of the sea lion, 
that is, of those animals which furnish a 
vast amount of blubber. Grease of sea 
animals is considered as the sign of wealth. 
Iu many tales abundance of food is de- 
scribed by saying that the sea near the 
houses was covered with the grease of seal, 
sea lion and whales. Thus the form of the 
seal seems to symbolize affluence. 



